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(54) VOICE CODING METHOD 



(57)Abstract 

PROBLEM TO BE SOLVED: To reduce a bit rate without degrading the 
voice quality so much by constituting respective noise component 
vectors constituting a noise code book with pulses of unit amplitude of 
not larger than specific values every subframe and determining 
positions of vectors so that the distortion of a synthetic voice 
becomes minimum from plural obtainable positions which are 
preliminarily determined in each frame. 

SOLUTION: Noise component vectors are expressed with two pulses MttwOSft/ -^t^^lSB 

#0, #1 every subframe and the pulse #0 gives 16 pieces of obtainable 
positions by 4 bits and the pulse #1 gives 32 pieces of obtainable 
positions by 5 bits. One-bit polarity bits are respectively given to 
these pulses #0, #1. The code book of the noise component vectors by 
this pulse constitution has 21 1 pieces of vectors and the searching of 
these pulses is performed so that the distortion with respect to input 
voice waveform vectors of voice which are synthesized by making the 
noise component vectors exciting vectors becomes minimum. Thus, 
the number of bits to be assigned to the coding of the noise 
component vectors in one frame is reduced. 
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8ta5JWJ"<* b;i/i^ ±IBKy b-H/fcltfja 
b;ncM-T5^Jt#^^ h;H:**n**iLSP??F 

u - a «>*«> femurs m&L<D®m.i* & aa*** 

*5ft©*l*f3F-***fl!^ * . 

;i/i»&£tK -en-eft©-?-:/^ b;uii£tfcffi*§©2-3 

[»#JS5] M#m©«*t5*fb>eri£K:*5^-t\ ± 

©/W^ip&fl&JjKSftT^S. 
Cif5Rifl6] 1 ©tf MWb#«C#v>-c» ± 

JUS© 2 -3©;^i/X i: 3 o©^;v;xrt> ^filjs&SftTo 
s. 

[If*IS7] t»2d»«l©*MWb#8clC*^T, ± 

KJ6#RF*«re©±B$siFjafl''<* b;i/©£^&> a® 
ftttf *-*lf»cDtti*Tp »ft»fcflt*iait fc»-^jc:v--±ia 

t i»* * ff v \ ± ia t v ^-w » tf ±e* » & fit ft jh 

[W3R9I8 3 »5»H2~6©V^r*i*© i fif^W*fti* 

attain ±a3JMra**c*}-r*Ks' bfflMstfcw- 

£fJil8bT6.4kbit/s ©W^^^bft^M1-5o 
Ctt«JS9 3 ttsRJUCfFMWb^Sfcisv^ ± 
K*JflM3*tti: bT 6 £>y b©^£ bJWKWb^tifcfl 

[M5WM 1 0 ] If *ifl 1 (D^P^^m^H^X, 



cw*h 1 1 ] a*$g 9 xt* 1 o ©*^w*<b*at 

fc'Vvt* ±ffifJ»W^*Rtt% ±13G.729 CJ;4??^«H1s 

[it aaai 2] tmmi i<D^jgnmtjjmiz&^. . 

Ts ±EfU»W^IR©fffllC«fflSii*e26B»5*tt 
0.5JU &'J\-CftS. 
[»«ai-3 3 W#5ll©*jSiWb#»fc*v^ 
±I3£y^J&9-^ b^Cff^tWU^'J^-f b*S 
l/TK 'V bfttiJ5lT5o 

[ffi&H 1 4 ] §X #JA 1 Xli 1 3 ©W^^fb^SC 
*V^-Cn ±BLSPfftfttt, SBl©LSPi?*tt£fl[ 

2«i©W**b;*^3»7 , fcd*% ±B3!g 
2©LSPflf«Oi;» bR.ttG.729 2 LS 

PWMl©lf* bftl 0 itXhfcSftTV^. 

1 5 ] tt$UX 1 4 ©*jtMSWb*iSfc:fev> 
±ia»2©LSP«F*«4:bT» ±I3G.729 
5*2LSPtWHO-St«fflt5. 
[M$IR 1 6 ] Sf 1 4 ©* W*Mb*85C:j3^ 
X- ±IB»2©LSP«F*«i:bT, *BKJ: 5«ffcC 
b fc L S P W^WfcttJB f 5 o 
[»*M17] »JR«14,' 1 5X141 6©*MS9 
■fb#8sfc43^T\ ±B*2©LSPfiF*«l.*«lJ«i-S* 

b ©jSitefflOS^ifc-K!!©— #X»P5#©£:y . 
bfttf 5Kv b.fc5'.hi:3*vt^S. 

[flt&n i 8 ] ffi&m i 7 ©* js^fls^acijv^ 

•C. ±B«l J fifW*«4:UT % 5>^Afi^Xtt*BKJ: 

a««w9Mt» *n6©-'<;i/^©attfc*»6iiiJ**ti 

U bT6.4kbit/s 

<b£H3ibTV'>£. 

[«*il l 9 ] n nasi l 7 ©*«Wb;&iSfc:*^ 
Tv ±IBI6 j efWF*«i:UT2-Dffl-9'^^ b;i/T**S+ 
4fttft«3a©Jt*W*«tffl^T*D, ±ftitbT6.4k 
bit/s tfj»W<Mb*»RbTV^. 

[M&H 2 o ] if no* l 7 cffjftRF^flstfiifcfcv* 
t, ±iat*iTO«©#*i i fifj«fl , '<* b;n±2o©*^ 

b^^^Ox -tlx-th©-^^^ b;i/H:#(4tS*S 
© 2 r3©^;i/^ ih.T* t)x bT6.4kbi 
t/s «5W^b£S!3ibT^5. 
[ttsRlR 2 1 ] SSiRJfl 1 7 ©«W9<b*aEC43V% 

Xs ±vm : sntt<D&#ita.&'*'i? b^tt2o©-y-r 

b;bi»> -tn-^tiO-y-^^ b;H4¥{4tSH 

©3o©^;l/^A i ^ ) ^fi!(i$i^•r*3!^^ ±ftfcL"r6,4kbi 
t/s WWWbftHSU-TV^. 
[|fsRJa2 2 ] M*iB 1 7 (D^&nmbXmKi&U 
X, ±83*t ; fifff^M©*« ; &B£«"<i' b;H±2o©-9-7' 
b ^iP&Jfe t) s j eia<3 2oO+f7*^^ b^tt^n-e 
ix*(4ifi«© 2 o©^;i/^ 1 3 o©^;i/^ 4» 



(3) 



X&*). ±<*i:bT6.4kbit/s «W3F9<bfe5S«U-C^ 

[iisRii 2 3 ] mum 1 7 ®* jutf^-n^at*^ 

X, ±E*l»t&**fc bT^Sfiliii© 3 + 3 bT y r©*U 
[M$JJ! 2 4 ] 1 7 Of «?*{b#iSfc*i^ 

[0 0 0 u 

[ mm m t z&ffift® r*&w& immmwbi t/ 

sejSt5ESfll553cCS-ACRELP(G. 729) t HI tiat*),, 

# a c t> © t- <& s ' 

[0 0 0 2] 

[ti£#©i£fi5] 5*-f y^-n/^waeOFo^S-ett^ Rtt 

6 *vt 4 . 8kbit/s8«<OtiHB«Tf ffiF*Mb"T £ i£ 
Lttt, CELP (iWMKrSUM^ai)" x VSELP(^^h;i/ 

mmmmmm^m') . cs-kcnpm&fabtix^z. 

[0 0 0 3] ^tl^tUDtiffilC-z^Xtiiy, M.R.Schroede 
r and B.S. Atal "Code-Excited Linear Prediction(CE 
LP):High quality Speech at Very Low Rates" Proc. I 
CASSP'85, 25.1.1, pp. 937-940, 1985 OfcSU) % I. 
A. Gerson and M.A. Jasiuk:"Vector Sum Excited Linear 

Prediction (VSELP) Speech Coding at 8kps" Proc IC 
ASSP'90, S9,3, pp.461-464, 1990 (£1*2) , A.Kata 
oka et al "ITU-T8kbit/s Standard Speech Codec for 
Personal Communication Services" Int. Conf.on Univ 
ersal Personal communication, pp. 818-822, 1995(£ 
K3) *tJ£'*&JiT^*. 8kbit/8B»»!pG.7 
29(CS-ACELP)£-DV>Tyu ITU-T Recommendation: G.72 
9 Coding of speech at 8kbit/s using conjugate-stru 
cture algebraic code excited linear prediction (CS 
-ACELP), C0M15-152-E, July, 1995($JK4 ) fcfiMUfcSli 

[0 0 0 4] Hltt£Jx&©*5$T?fl!^.SiWba©- 

8, 13tt«||[S. 1 4(i7-f ;i/*«Rifc£ffl, IStt 
7<f»*»R»fb»x 16tt#)S7^^ 17ttHS 
%m,HttV7 4)\>t , 18tt5#^7-IW3, 19fcfc 
2 1 ttaftft?ML 2 2 tt««ra*, 2 
3 tt*WfiJf»aJ, 2 4 fctfijft S % 2 5 ttfij»* iiJgC, 2 
6 ttflF^MS*S»s 2 7 tt*ijf#ft<§fflls 2 8 tt L S P ft 

[0005] hi tij^t, x-hm^i 

A^*^I^^©+)->> r ;U?iJ*^10ms©7L' — A^IC 



iff P3¥ 10-312198 

(LPC&Rfcn?.&) fttwu rM^flfcMtHbS 

1 5TfLP C«RSLSP»»CaeaLTi»e»LSPflF 
9(12 8 £#HBUTl!?toU fi^bLSP^St©jft? 
fliiWsp *m*1-6fcftt» *©«?<bLSPftRfc 
LPCffftCfftU 7^H«tUT^7^M 

1 6fctt*-J-*. 

[000 6] m&nwR2 ittt»*©«R©7i'--A 

©®Jtg"-<* h^iajSWt^b-J-SKyf-ja^* 
tLX&t$LX&*), cneaStOtyf^^ r ;i, 
^^IJRltK'yffll^i' r^HRUBPfc* 

2 2 ©&R©@^ftfcJi«J&£-^ Ml/ (&R^* h 

iM2 7*>6as?bfc*l»^ h;HR*lsr = (arf, 

fiUTf SWfSg,, g«^fiJf#a5 2 4©HtHC§§2 4P, 2 

4NTf*n-t*i3ii»bfca, in*si z-etaULt^A 

*5<k«©*iJft4^aiJUT> ?9fl¥dff0 2 3fc-fes» hir 

So 

[0 0 0 7] ^jAW^ttXffS 1 3TJ Afc***^* 

irai 8t-^xe.tL5. a^7-ttj«»i.8H:«ijai* 
ft*«36 (^) ©^9-*tr*u ff*i£4s*»2 6 

T% mw—tfimb'bt< <fc*J:Sfc»i&f9HMB2 1, 
S8*W*MR 2 2 , *lfftft*tK2 7 

1-^ti-en©^ i/rv^^i,, i B , ioSm^-fbL spf^ 
R**tiWp fcftcw^bissikbTai*-*-*. 

[0 0 0 8] H2ttBllOW^bSt»*S1-*a[9«© 
-0!l£jjvf *>©tN §4", 3 1I4XA*?, 3 2ttin* 
3 3tt:7<f ;i/*fiMMHMbSS» 3 4tt^E£7^;i/ 
3 5 ttilf5f f i, 3 6 fcttKfiWMu 3 7li^3{| 
3 8 ti#M 3 9 ttfttt ^iHiJSSs 4 1 lifijff 

-f ;^ff»a*»3 3-CLSPffR*fl[*U ^n$:L 
PC»RtSElftUT^ril7-r;b* 3 41Z7 4 J\,*m®Lb 
btl&^1-5. »«Ufc«F^I l tt*Jf»«F<M«4 lT-*Uf# 
^hiKg () s,)Ca[-»3nx *J»ffl3 8©HI»SiJ3 

8P, 3 8N£*iH§ g„ g»i:bTlS!^^n5o 

[0009] s«ufctw», ii»bt^n 

3 5 , st^^^ifi 3 6 *» 6 e s» ^bk^-«. 

js^t^ b;i/Ptt*j»as3 8t?w» g P tfSJfsn, si 

SJjSt^-^^ p ;i/ C tt*iJt#^aiJg|5 3 9 TffflS flfc*l» t 
^ iJPUff SB 3 7 td «t t)au&n^«lffMB$tis Ht*Jft 
«B3 8t?*J»g| #SI^n5. *J»»3 8*6©c:il 



(4) 

[0 0 10] "2 3&G.729 C*ft5^n-?ncD^^^- 
v h*"ffi 6*15 » LSP«a©W*ftt±BI4K:5% 

h^a^bt-i^ iz8«i(7K»n 

ft*i-S»lSaoLSPff*liftffi-3fcl 0&tg^7 

Jtffb 4(53 **l*ft 3 2^*i (5K» 

M **-*-**ifc«li:(tt*fli®2o<0LSPfflF*«*ffl 

[ 0 0 11] »®W*«2 1 *ttofcK9»*-JjSWa , "'<* h 
;i/©^{btCti: N 7V — A>*:5ms CDfg 1-9-77 V-Ai: 
5ms ©*g2-9-77b— AtC#W\ H 1 1^7*7 V-AlCfct 
8 try b k.Wr4 1 try b*"*J>3 *aT?>*U H 2-9-7* 
7 1^-Atcfci:5 try h**!!) ST 6*1,*. H*W**R2 
2£^ofci'«^f£#'<7 h;v©^^bic{i^--9-77U— 

[0 0 12] IH 5 &G.729 CiJ»*a|-Sf«F*«ftffiofc 
StW/jSi^* h^l/CD^^bC^^tlTV^S^aS-'^ 

;■/>". #131 "fc^-?- 7*7 y— At 4o«Dy^;i/^-en"cs-rsa 

ip-fc, 40msOD-9-7"7U — Al*lT-^^.fi"lms MPFfJ-eO~3 
#0~#3£*j-U G.729 C;J:2)ia5cDaT-^1-«k'5i- 

o, #1, #2c»uTtth5s»^o, i, 2-e-tn* 

•eix3 try bTttB** - *"^ **""<? t\ ^;U7n#3{cM 
LTtt2oCh7«'*3, 4T* 1 6 ffl©BS»)f# 

SOD £>*i-cv ■"">©"??> 4 try bT?-€©(fi[fBS "R-rc: 

fM««ttl 3K*hT"ttSix"S. 13E«K0rh6 

— A^flt-Cttl 7 try biH&foftT^S. 
[0 0 13] ±»bfcHl©W*<b«fc:fc^Tx «»W 

f «t-5tft-9 1 7 r 7 1/— AT?7 try h-To, It 1 4 try t- 
■ifipiVMX gft-tv^. 
[0 0 14] 

ITUSPflfipG.729 ^fflUfc^-^y^K^Sfl^T 



43§fl¥ 10-312198 
< aiJO^F^bSfiva^S-tf^lSK:* 5 fc v> -5 IHH , 

[0 0 15] Z<D9ffl<DEtf3tiL* HPgfS*PG.729 fcfifeo 

fc-ff-*»9<bc*v>-c, *j*an*-e*iS4f«<b*-a-* 
di:&< try hu-h-fefi"**C-»5*"*W^b-SiSSa 

[0 0 16] 

[WH-ftiKfei-* &«>©¥«] caasscihii, ls 

z^m^? h;i/t$:-en*nLSP^-5titii, aur^'t 
tR% «"£W?f*Mx &v*ijm^i|iS£tefflb^7u-Ag 

^{bfSACELP ■CjlSWW^'fb-SiS'CfttJx ±E>|* 

2 0©-9-7 f 7U-A^b?l i trf^'W4fi|-*-rS& 
iffl;-^T-MU *n?>©feB4&-9-7'7l^-Ai*i 

[0017] 

9 -effit)*iTVN5[a 1 fcj^Lfcra^bSOffiJSSrtuafc: 
LTVnS. BM(«¥6.729 ttCB 1 OW^bS/^^ACft 
Vit71/- A4"10ms-r-7L'— A^fet) 8 0 try Wft^ 
itZm^Tl^Zifi. i BgfcJSfcT"I;h.*0!l;iB"P]C7U 
— A-7-<Xf6.4kbit/s CDW^b**3i|-J"4fc»e>tttW 

^bcflua-r**:* b»*7V-AiSfc064try hew 
Mb^c^7-*LH-5:e.'5;v^. int., 7l/-A^fc!)16iry h 
BJ»L3ft|-t*iKfte»5Sci.^ G.729 T"ffiffl$*lS 

^■-^cMt-s try hi!i^4ffl®-rniiwjss.s©^b 

*{8tt"CSfc^«ffl'C*"aC9JWTS» 6.4kbit/s T*S 

>b"-feS. 6.4kbit/s ??F^<b{i8kbit/s (0. 

729)CD4£3Mi: LTtffit*fc», Dtft*.* 5 ^ A 

-XlctTfc^lt*Lii^5>'5:^„ -3*5, 6.4kbit/sT-* 
m^SaKt-feU, 8kbit/8fcfflWt)ifc*R'tW6*»&ll 

[00 18] (M l) £y^f£,#^7 h;i/©KF^bt* 
WStrvbHyw 

ffflTJ» 6.4kbit/s ??^b"C-igp°pK*^1-i>fc»l 3 



(5) 0-3 1 2 1 9 8 



try r©tTy-HMi£tt^T(£tr y MSISItftfTfe*^. 
G.729 -£\AM\ J tf?\/-k<n*\Zv hhTvf L til«©± 
<46 try b£ 1 try h©MU7^-C-»!ILTV>£. 

v-k<D tr v^mm*w)-7y u-a© tr y^ji&i: b 

CCI'JtM try _httKi>i**^i:SfcH:*R 
Sfcic &€>©•?, dffl^yy-f try bfcSlRSrrSo 
[0019] («2) LSPflMKO^fl3lC*5t*«e«s» 
MOM 

G.729 ttl 8tTy rCLSPS^lbgifc/H^T^S. L 

s pfi^fbsifcj: 4 to7 v— Aim^sdfcjflnfc 2 ^t 1 - 
y©LSPi99BCit)T*sl$hTMfi (*SK4) . 

S 0 =S„ + S,,' for 
= S,j + S 2j H for 

cD«t^{c2oo^i|is©in-r-^$ns 0 ccit-s s^b: 

MI-lSieDLSPff*(RcDtti* (7t^h) S : 

23 l &0 3©ST-afc^b;fe!ii2©g©ffiifc©ffi:*7 (5tT 

d, p = (Q ll! -Q„) T W 11 (£2i»- 

Lsp«m^&f#&ftsm^2sn:-fcs. cnfeotn 

Y<Do%, «U«B©LSP#*«S,ji:*8H»»F, 
[0 0 2 3] 6.4kbit/s 4Wb©fcttfc: % tURflUttlB^ 

©»*]b«d*&v^aitonsji!2ja!a©LSPW*«j: a 

try r- *]»«-*-*. S2g|OLSPftia^LS 
P 1 AS © L S PW9M©m*S5l^fc» & J5£# 

**^bt"5&«)» *52«B©LSP1WIU:5>4' , A 
JfefltTfft*,. LSP»fttt0~tf©l6H©flnfe3l*. 
4r-*(l): *2«B©HHfc©L SPARKS,/ ©tr 

>7 J y>**5§0~ 1 5© 1 6ffl©W5fc.fc DBfi,"? 
5o 3©4 h©LSPf?-^Wi:L-r8kbit/s ffl©5 
tr y bOLSP fi-^mfr b . 6 . 4kbit/s ffl © 4 tr y h © 

LSPfj**ii:'i/t/B^*©fc.i.£fcbv>:i- psaA, 

S^0~1 5©f3Ht£ffl^Tfc<fcV>. 
[0 0 2 4] 8kbit/s ??^{b(G.729) fttH 2 18S© L 

So *dTf % JB2«lfiDLSPff*«*4tr«y hCit> 
T*afcfc*J:3CW*SLT*J:n. *©»^ 8kbi 
t/s ffl©Sg 2©BiS&© L S P:ffi*ttW*fc6.4teit/s 
E©*2«g«*©LSPW*«#s&SfcfcS. frb^ 

7C^^ h;i/Xl6=80) o 

[0 0 2 5)^-7(2): |i]ti£fg2fiS:B©^&©LS 
PiWI©try bS2K» rftlMrra (5 Es» M3*« 
*3KvbOT«Ct4) • ±i3fcra«fc» t£©LSP 



[0 0 2 0] 

[an- 

Q B -F 0 S. + LF 1 S_ | . £f.=I (1) 

l«l 1-0 

T--^^.e>n5. CCT-s F, tt7W— AH-¥S!J©;fe:«>© 
A (S7U-A) fc*»SLSPW*IR*ffi-3fcJ|52a 
[0 0 2 1] LSPff^lOU*l?ft^ hA'S, 

j = 0.-.4 

j = 5,-,9 (2) 

y r) x Sjj a l£g28!S©ft&©fcti* (5Kj»b) T" 

[0 0 2 2] xaLSPflWfcQufcjttU 
Q.) (3) 

T»2«B©*&©LSPJSF*«ft3b:y r-T-itS££& 

4r-;*(3): * 2 LSPffiWHS,," K» 
b*l'bTa» MftlitU fii^OLSP^fgSii' ©try 

1 try (*ft**L5 try h«F^|Rt4tr 

y . 

[0 0 2'6] ±B<r-;*(2) 75©LSPW* 
«©-»fcJB^S£fct>TO*fetK B*HCJ:oTJB 
2«i©*ife©L S POT*fcffi*©LSFt9**tt 
n**t4 try hT«l*:*i©ftf^JSRU ffl^SCiifc-e 

tH*BT, <SlW9*«ttS*a*ffv\ WKiWfittTE© 
W*'«©— fflftJBi^*. 

[0 0 2 7] (« 3 ) St«f?^4g;6> & tr y h SftlW-T 5 

G.729 •C*liS5©^lC^bfe<t5t, §1t77l'-AC!) 

7#0~#3©3l0f#S{fi[B* S; en^ix8^ 8, 8, 1 
6 £*i-0->2>. 3ti6<0ttK*t©tl3K9 
K &^;U7©Mttt&l try bfcffl^T^S. c:©^ 
BJ3T* ttlWgf * a S© t {SWT # V ^IS t fP * T 

©£i£fcbT, b;b©?f^b^fiJ!3^T5 
tr y h ©iJSi^BLTOV^ < -3i?©>r-7 tc^vr J; -5 t(T 

[0 0 2 8] V-MD : [3 6©*t^1-J:-5K:x 3s|h 
fiSi^^ h^**77l/-ASt2-3©^;W#0, 
#ltau 0tt4 fy htJ; D 1 6H©^?) 

ff SfiB4#x.s ^;i/7# 1 KB: 5 try Mci D 3 2(@ 
©Sx!3f#S{iSfe-^x.S. dtie>^-'i'7#0, #lt» 



(6) 

L*ft*ftl baffiatryb tfcoT, & 

■y- 7*7 u- a 1=4+5+2=11 tr* htffatJ^T^ns. cm 

1 7b-AT-£t ; tE&#^7 WWDtWbCffl!) 
ITSC? bifc{±G.729 ©34Cs; hH2 2Cy hC 

[0 0 2 9] HeCw-J-^^WBRCJ:**!^^^ 
b ;KO^-^(g|±2' 1 fl©^ b^SrWU ;t;i/7v&g© 

74 l 6t^Lfcf?o, A***^^* 

b^b*) XWtSidr 
<fc-5Cfrfc>:h. ; 5o £©Sdr &-£l&7 -< Jl>& 1 6©i' > 

[0 0 3 0] 
[ft 2] 

( |2 (X T HC k ) 2 (d T C k ) 2 

d '- |x|2 -w-^t « 

;i/d=H'X -efe?3x <!>{iH0Dffillltf?!J4> = H T H Tfe 

ft^Tdr=(d^C k )VC ll 1 <»C l ^It»Cb, «&/h£< 

h;i/ (IMf/Sd^* b;i>) C k *Jt*ieV 
112 2A>fcjgf,R-r3. b;UC„ ttSMtfO* ± 

i:Sb#O^T-T-g5CI t&Xm*) ©G.729 CD«^fc 
HJtrCfcS. CKDtKfeJSlJE'** bfl'OJBttWMRSalge 
braic fulfil £:D¥-Ss. 
[0 0 3 1] /t;i/*tt«©»j&fc:fevvT\ b^y^Oi: 
2CD^:T<Z)^^-t3-&^MV^-td'CiS:8t 

b^ y * 0©«*©ffiS£$fcfc:yi;£-f S&iT©, 
£--*(2) : B17lc^-r 9 try bfiD**W*«fcffl^ 

AC5u£^tt#j&©2o©^;i/;*£i&^ 
^(±1 6 fflOBl 6*1^ 5. Si 

2 0©/i;U7©{igtt*ft^;fc.4 try bTll£;ft^ -eft 

6 2o©^;i/X©®ffi^raH#tSte1-5tf ^ htflKv 
b»l*&ft-Cl\S. ;L*l£J;!K &-9-7*7l/-A{C{±9 
try btffH^T tnSCOfs 9t-vhfflifraS: 

K 7U-AifeD16t-;MJafl5. 9tTyb© 
*t*1f^«fc LTttx 8E9 b<OJ&tm*«J: 1 Ey b 

b;i/i:LT\ 5>* r Afi^S-€CDS*ffll,^St»(0 

[0 0 3 2] «tOT«*2-30)1t^«l:» 
SlbTx b;U£ 2o©i+7^^ b^CfQT'Sigi 

5 ttS W36©i&^iR tffll»5:kfC88. Witt, 



4#§S¥ 10-312198 

3 E y b JEtt^tt fclt'Vh^, 4 tf y b Btt^F^ 

bW*®*J5!t*fliv»s. £tz. G. 7294: PI* 

[0 0 3 3] ^(3): 18t^tl 0 try bfflJMf - 
iWIRSffl^S. H 8 £5*1-1 OtTy b©*MFWF*IRt> 

El 7 ©igiti: fflmz&V77 V— A # 2 o©;<;i/* £ «fc 

2 o©;W*©StettS^ 4 «t5 

&^;i/^iw^Ll try b©ffi&try b#IS:W-£ftT^ 

71/-Aife5 7t-ybs 7U-ASfc 5 1 4 tTy bg!l 
MT-§So 1 Otfy b©$£W?3^<l>f hbTfci, 9 tr^ b 
©Jf5##*«4:#/W;*fc.l bOWStTv b©«^ 

5 > ^ a fi-sj s ■* © * * m v ^ 5 & © £ <t o t as 

[0 0 3 4] «S1?f«4 2o(0^71fMC* 

fjb-^ ISiS-^ h;i/£ ^©UT"^ >;i/©ifnfa?S 

4 b!§ i jBtt+j-rtsrawi: ity b?^ 4 try b 
m2KftV7n^m.h 1 try bra«©*&5Jt*fliv*5.' *.. 

£x G.729 tlBHatCfSJS^^ b;bS:S*i l©^;i/^T-« 

[0 0 3 5] ^-7(4): 09 iCf^l 1 try b©Jt« 
^GR&fflV**. S9©^!l-e«i-y-7 r 71x— A^r3o©^ 

;w^nau o h# i ictt^n-enso©^ 

t)W 4 /t;i/*#2fcttl 6{@©m?)f*5{4 
S44-^.T^5. i^oTs 3-o©yt;i/^©{fi:gC 
3+3+4=10 Ky bisiflfj.^t fentV^So 3o©^^1/7n© 

^ ^Vl/TsiE^M^fe 0^ ijie. 3 0©/W7n©1H4£ 
HB»CSIEWJ»1-4Ky b* J l Hy baS{te)nTV^5 0 
d©l 1 try b©JTiW«t£ffiVASCli:£,fc!K ty 
b*1+7*7U-A^fct) 6tTy b^ 7U-Alf;D12 
1 1 try hCDli*OTIBi:LTB\ 
1 0 ty bCDJK«W**i: IE* b©t?-^ty b©fitfi£ 
SfflUS. ^©^ JKttff *«cojaJS^c ^ b-H/i: LTs 
7 > ^ A <i ^ £ © £ * ffl V > 5 4) © ^ S £ J; o T a }S 

[0 0 3 8]'ifc, affW*«ft2o<0-t?-7*W^«C^ 

fObtx U)jfi^7 b;i/^ 2oCi+7*^ b;i/©fPT-aa 

5 try YJMffittb. 1 E* 4E^Mff 
«J:lE?>H?*C!)ia*^5. *fc> G.729 2: Pitt 

icJS&iS^^ b;i/fcffi« l ©>w;* ifcfcplte 

[0 0 3 7] ia9ft*t3^;i/^fcUTflSl*40 
T-(±^c<^ 2^;i/7xsJ4^!±3;<;;b7sflli: bx^ffl^sc 
i:4jT-^So 01 0£-£©ti3-©iEffi©#!l£ Sf 0 



(7) 
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5 % ^^ya^aatli^a^tr, i2#3 8£ 
^T£t£ttiOi:il©^_ffloi>;Li:£j£<!fc-f £>. * 
fc, il*s 3 7©B$fctt % i0fci2©#_EU5;:_£?_;i* 
t5, _©B#, i2&3 8 tttlft^U^. i0# 
3 5©Bf£«\ il^fflfrft/B^-ii-i: _iti*t--2>. {1 
U _.©B^ il&3 7fc&t8:;£L&V'>. £ CD £ -5 ft&RU 

ttito t gimSrff -5 - i:C<fc *K 2 ^;i/;*flKi>U: 3 

* ©ia#-6fe* © * 4» 6 § * © ft 

[0 0 3 8] (M4 )*t#RF*«©»*©W 
6.4kbit/s fr^t© B a pff£lS]±£-fr5fcS^ St^B^t 

* h;i/©#*fc*(WSia£fbft»X-i-*. CELPff^b 
Ttt8««F*«©**ftfr3KK *H!li©.fc-3fc«_ffiF* 
M2 2©jSk*i©Jt_fja#'<* >;uc» ftJttiSK* h 

bT_Tfi£:7>f 1 6C-$£ (IP*>f'Jf# & P = 0 , 
g,= lCBkS-TS) x *©fcB2l1§rfi!c^HCi ©, A 

(artFdW*'** WW C k ftSS?f 5. 

[0 0 3 9] aHMtfl*** h^teyfa^* 

h;i/ft**«F*«fr &»; HrfiX?^ 

* l 6©tH*£43^T»i J 8HdW3"<* h;m>cd**iTVV 

[0 0 4 0] wf-&ft*<# h;i/Pt*fbTiaSE'fb$n 

[0 0 4 1] 
[ft 3] 



. (HC.) T HP 

H^C k - HC_ * HP 

k k HP 



(5) 



[0 0 4 2] 
[R4] 

. <X T H*CJ a 

d '- |x| -w 

<Dm2m 

[0 0 4 3] 
■ [»5] 

(X T H A C t ) 2 



(7) 



gp.opl^ gib 



[0 0 4 4] 
[ft 6] 



X T H A C k =X T HC k , X = {X- 



X T HP 

IIhpP 



HP} 



(8) 



<bLfct»©i:*ffliT65. C©IUBl-J:oT5£(4)©£ 

[0 04 5]-^ 5£(7)©#§fct&5S;©«fc-5fc:&I>o 

[0 0 4 6] 

[R7] 



H*< 



|HP| 2 



(9) 



1/llHCjM (=A) tt£ftT*»K (HP)'H = E t 
*<ifcCJ:-a-ca(6)H: 

[0 0 4 7] 

[ft8] 

|H^|*- |HC J*- ACE'C^)' (10) 
4: a*. E^CittE*6^^©tt«fctta-i-6.'ja©fl[ 
£<b-*-* d t C i S8IM©ntJbiiH: A( C k ) 2 ©j&fr 
[0 04 8] 8tWS&ifi^* h ;i>© a AfiEtfA ftt&s it 
6 75H 1 0©«t 5 ^algebraic (»«) WWftJt*^ 

DC Jtsafi^^ ^©/wx&a©^***^© 
■e* ie>^bt.ssA s lSl±1■5^liil!ae>^£0 , '. <©&», 
_E&fbic ± uv^a.-&.©*st.(7) £ j: zmm 

ftffv\ *ftjA*tt5t(4)CJ:S«*ft*T-3-:i:i:-r 
5. *©Wt>i**.©IM*i:LT, Kv^©«»PJ»s 
p_.pi ftJSHS. aau_ v*-*l»ttT?-*a.&i'i*. 

[0 0 4 9] 

[ft9] . 

X T HP 
8pj *" ||HPf 



(ID 



v>©tn K*?fS^ h;wfctt**ttXfbl±wa!JT?fc 
2. ^(Dtclsb. 



(12) 



(8) 
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Pr = 20 log{ || X || V || 

-e a . ±13 1 mm c k y *■©* ww** s vmbj©* 

[0 0 5 0] (ft 5 )*J»*9re*A» 6 © K y r * SUM 
G.729 X-\±V77V-h>^tz*>, 7K» K0*lflff« 

SJB^TKy^iWfcfc^faJE^* wu©*i»s»?<b 
©fntioTassftTi^s. zom^mzttm 

??^©try r#fis»©jfcit> , c«*oT.*K <©«*ttjj> 

[0 0 5 1 ] I©»«CiS^Ttt, y-f >«F^«j6»6K 
y hfcftllfcLTx 6 Ks» Y<OV4 

£J:?>ffiK&{b* s £&S©"lS £©£Ei£MT?ttG.729 © 
y-f >fW«©ttfi!tfcfl!^fclR 5 *err(=0.5%) J: i> /J\£ 

7 try hW-^Woa^Ctfc^Ts i£M©£ib£^fc 

c©ffb^f5Mffiii6 
try b— JS©^ Wl/S^fb&tT -5 1 -o<Dftm%£ bT 
ISJ5RLT i b«tv> G.729 fcHWc, 3tTyb-T"=>©2 
o©W*«fcdt!lbT*J5dtL-t*>.fc^. 2o©W^i|«<£ 

sa^ca* m bu<5*^ > w *»£ j: t» * * u a© 

itAQttfc-r*^ 2 7— p-?fe«(8*2*2=32). 
[0 0 5 2] (MB )6.4kbit/s ©«F^b»©«| 

BW -SI*©*** 6 tr y h- ftH'M bT 9 tr y b ©3f f 1 ?*^ 
Itfcffl^ 3. El 1 1 ©Coder A j|t*»*«Hc 9 K y 
b OBttCStTyK atttl'tvb) ©'>>^;HHf 

t5*«ftm^fe»^©*ft*:h.©>^<*— *©ffi9fls£ 

StSty bS!^©0!l£3vto Hll 2 ©Coder D £ % M 

itry m ©ttawjtcitwra^Btejs^fcii*©-**! 
■tii©^9^— *©?wbfc*t-r5try bS!i^©{jijft^ 

1". la 1 3 ©Coder G (C, tt^ff^MlC 9 tr y b (2;s 
=&^;i/^{iat 4 K 2 #©^;i/;* £*fT5 
ffittc l try b) ©»Wft*«&ffl^fc»£©ey bill 
a©«*m-f. 

[0 0 5 3] ^(2): /t'JyM try r-fcSI*U L 

spw*«©*2«g©s*©try i try vnmi; 

T4tTybfcU 1 0 try b©JfWW^«Sfflv^5. 0 

1 1 ©Coder B C, J§Wtf^i£ 1 0 try b (MWn 9 
try K ffittfc 1 try b) ©J/>^;Ht«WF*tt*fl|V^ 
fc»^©try bf!l=M©0'J£*1-<, El 2©Coder E C % 



-HP H*} (13) 

«#8F^*fc 1 0 K y h Ofcttfc 4 + 4K5>K SttC 
1 + 1 If y b) ©fltt9*&©«*fc*tt*^&«4S* " 
"To U 1 3 ©Coder H fc % «*flF<Mlfc 1 0 fcy b ( 2 

^^u^&at 4 try K avw^tftf 381 

tttftl Ky b) ©«#tt*«*E^fc»-&©Ky Mil 

^©0!l£^-r. 

[0 0 5 4] £--*(3) : ^U^-f Ky hftSMU L 
SPffi*«UD*2«i©fc*©Ky b* 1 try bHUMb 

ybfcU 1 1 tfy h©**fW*««ffl^*. HI 1© 

Coder C $i#iWS£ 1 1 try h (JBttfc 1 0 try 

K aecitry M ©^>^;i/M*W*«ftj|^fca 

£©tTy Mija©W*m"*-. Ell 2 ©Coder F 
W*«SC 1 1 try b (JBttC 4 + 5Ks»K ffiftC 1 + 
©«!S*iS©ai J ffW*«ft ti !v^fc*^©try 
bMSCflita*-*-. Ell 3 ©Coder I ttt'&ft^Mt: 
llfcTyb (3^;i/^ ^<;i/X{ftat3 + 3 + 4try 

b* 3*o;^c»taffltc l e» b) ©**i&* 
«ftfflv^fca^©try Mas©w*as-r. £©■*; i 1 

K'yhfflf^tikbt, 010© 2. 3.»W;*2Hfe 
JHV^Clii*-CS4. *WWF*tttt'6 fy r-& 

©W^flSi: 3 + 3©tt!Fi«a©«F*l , l©v^rft* l BV^5 

[0 0 5 5] 4--* (4) : ±32^-^(2), (3) 

^^U^-f tfy h*Sli*-j-5fSa3t)fcLSP«F*«© 
SB 2 Ha©**© try hft^e>lc 1 try>, »2 try h 
|iJM^5^J5S;*;qI#gT-fc5 (El 4©coder J, K) „ 
<r-^(5): ±83-tr-^(2),(3) M'Jr-ft 

y h * mm-? s ftto t> c l s p ^^»s©^ 2 iss ©fa* 

Ky r-ft 1 try MSJ«b 4 try h fcf S«Ba*i ^RlMT-fe 
5 (El 1 5 ©Coder L, M) . 

[0 0 5 6] ^-7(6): ±I3^-*(l)~(5)fc:fcV\ 

fle^ost^faa^^ r;i/©«* ist<4) 

±12©^— ^(3) ©Coder I ©try r-E#K:fc^Ts 1 

i try b<Dm^n*imfc 2, z^^m^m^, try^ 

©»iSy^ >t J;4«*©tj05Jft^*ff 5«F^-(bi*t"3 
V^TilEI¥{iffiT-^©^4tgftlfffibfc. I¥ffliiil~5©5 
ia»ff <1T% ^Wtt 2 4 *T S 0 

[0 0 5 7] hbK©fctot, flb©fiF^b*a5fcUT, 24 
kbit/s©ADPCM,- 8kbit/s©G.729 St>'6.3kbit/s ©G.72 
3.1 ftffiUfco 6.723.1 ity V—A^mOmstS.< , % 
ia^7.5ms £«fc3??^fljT*fc5o ^@©6.4kbit/s 

1 6Cwt. at¥©A**J*V^;i/(-26dB)'fc#l/T, 



(9) 
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3WTt»6U W*<b©Ky bW^ft**<»JWly-C 
fcG. 723.1 fc|I]S?©SSS£i|3&LT^£C:i:;b s fc2P£>o 
*fc» V^l/#*»bfctt&(-16dB,-36dB) T?t»RHSF© 
BKSSESLT^*. *fc» S^AtTy bKDO.lX© 

1?,^^. £"=>^ 10msg£6.4kbit/si:8kbit/s£12J 
8©«*J:!K «J iiSHbaPiJ**^ 

[0 0 5 8] 

h;u*a?vW*©fi[*3ten r K:iJt&-r;:i: 
CtD, **BK**SK&fbS*i*fc:ffiF*<b«MSKy 

? ^ — # Uttf 5 ?3"5-f b© ^ *J J- — Jl/ i: t 1 — 
KK t.,fc * III a K « . h© BUS* t>H± 5 d i: t J: 

67 6.4kbit/s ,^ft**B , C!f, EH*©g*-*»J8jfcK: 
Jfo liT 6 *>© H y KU- b £ 5 £ h#T- # 

«*qJI6CU $.tz, G.729 fcata©*^*— 
TW-t<bSHa-r*ii:tJ:oTs ^ ';^F©iiiD£'J> 
fcOWAfctf^' j&gtiSUTtry hi/ — > £jliR"5Jt6 
kt5. 

[Ull] CL©&BJ3©Bu^fc&3g|s&ff*£G.729 fciSCE 
LP??^big©^D y £EU 
[112] m©ft^bg§C2*J&L&«^§§©7 r Dy* 



[SI 3] G.729 Sc«fc5#7 I/— AfcjfettS;^.*- 

s try niiat^-ra. 



-£© 



[14] H3CD*C*»-SLSP«»0??9'(bK:»1-S 

Ky mo a fflBai 

[B5] H3©afc*it*4fc«i5*«©flWt0!l**1- 

So 

[0 6] CfflJSiilCii 1 1 try h©$t#?WM©l!j£ 

[H 7 ] BK» h ©«*#*«©*]*«****. 
[12 8] 10K» h®SI*W*«©*rt0!l*^-i-*. 

[H9] 1 1 try Y<D^^m<^m<^mm.m^mt 

[Ell 0] 1 1 try b©fc*W9M©5Efcflb©lllja0l* 
[Ell] ii*ft*«fci'>y;i'«tf«F***fl!^fc» 

[Ell 2] ^W^KCftftBHtCtteW-SttSJl^fc 
»^©*Ji*ix©/t5^ - * t»-*-« W^-fb© Ky M!l 

[HI 3] 9 try b©«*«F*«4ttffl-rs»A©*n 
**i©-'<5^— *t»-r*W*{b©Ky hffls!i*5*f 

[HI 4] Ls'P15*«©*2iai©?«*©Ky hftJE 

©try naa**-r«. 

[HI 5] LSP«*«©S8 2«B©<ft*©Ky hfeK. 

KiMbfc^©^^*!©^^— ^c^tsff^ft 
©try hS!l^S^-T«o 

[116] ciffl&SBfc^aWJ&ra^b^&fcffecf^b 



[Ell] 



2 S 



24^1»8J 
24P 



In 




Z3. 

















• a, 



9p 



25 



J 



i r , 



15 



18 



27 



9p*9n 

^ www* 



SI 



13 



1 ,17 



7 ^ JU» 



I 



_C IB 



28 



19' 



maw 



-Tap 
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[H2] 



[BIS] 



I P . I* *g« Is P 



^35 



W1 



Lr» ****** 



36 




37 



lap 



33 



34 



39 



[03] 







80 




i 1st 


2nd 


LSP 






1+7+5+-5 




8 


5 


13 




1 




1 




13 


13 


26 




4 


4 


8 




4+3 


4+3 


14 


I SVr 


I - 


| - 


| 80 



[H7] 



693 



CH6] 









#0 


0 


0. 2, 5, 7. 10, 1 2. 15, 17. 20, 22, 25, 27. 30. 32, 35, 37 


#1 


1 

2 


1, 3. B. 8, 11. 1 3, 16, IB. 21. 23, 28. 28, 31, 33, 38. 38, 
4, 9,14.19, 24,29, 34,30 





hVV<7 


tits 


no 


0 


0, 5.10.15,20, 25. 30. 35 


ftl 


1 


1,6.11.16. 21.26. 31.36 


»2 


2 


2, 7.12.17. 22, 27, 32, 37 


#3 


3 


3, 8.13,18, 23, 2B, 33. 38 


4 


4, 9,14.19.24, 29. 34, 39 





02 






.[H4] 




1 


10 $L7i 


7 




5 


5 






5 




1 


an 


18 











K) 


0. 5, 10,15, 20, 25, 30.35 


±i 


+1 


2.7,12,17.22.27, 32,37 


11 


1,6,11.16.21,26, 31.36 




-1 


3, 8,13.18,23, 2B, 33.38 




4.9,14,19,24,29,34,39 J 



07 



[08] 



[09] 

















=fc1 


iO 


0, 5, 10,15,20, 25,30,35 
2,7.12,17,22.27,32,37 


±1 


iO 


0.5, 10, 15,20,25,30,35 


i1 


2.7.12,17,22.27,32,37 


±1 


i1 


1,6.11,16.21.26,31,36 
3.8,13,18, 23. 28,33, 38 


i2 


1,6,11,16, 21,26,31,36 
3,8, 13,18,23, 28, 33,38 






4 9,14,19,24.29,34,39 


| 133 




4,9,14,19,24,29,34, 39 
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m i o] 









±1 


iQ 


0.5. 10.15. 20.25, 30,(35) 


i1 


£7,12,17,22,27,32,(37) 


i2 


1,6,11,16,21,26,31, 36 
3,8,13,18,23,28,33 




4,9,14,19.24, 29,34,38,39 



.[Ell 1] 





Coder A 


Coder B 


Coder C 


LSP 


1+7+5+5 


1+7+5+4 


1+7+5+4 




8 5 


8 5 


8 | 5 




1 








8 


B 


9 


9 


10 


10 




1 


1 


1 


1 


1 


1 


*m 


4+3 


4+3 


4+3 


4+3 


3+3(6) 


3+3(6) 


^Si- 


64 


64 


64 



H1 1 



[01 23 





Coder t) 


Coder E 


Coder F 


LSP 


1+7+5+5 


1+7+5+4 


1+7+5+4 




8 I 5 


1 B 1 5 


8 I 5 




1 










4+3 


4+3 


4+4 


4+4 


4+5 ' 


4+5 




1+1 


1+1 


1+1 


1+1 


1+1 


1+1 




4+3 


4+3 


4+3 


4+3 


3+3(6) 


3+3(6) 


i g& 


64 


64 


64 




EM 2 



[01 4] 





Coder J 


Coder K 


LSP 


1+7+5+3 


1+7+5+3 




B | 5 


B I 5 




1 


1 
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